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(54)TiUe: METHOD AND APPARATUS FOR INSULATING 

(57) Abstract 

A heat-insulating 
assembly (10) for 
insulating a siuface 
of a tubular body (30) 
relative to the ambient 
air comprises a length of 
an annular heat-insulating 
body (12, 14) defining 
an inner cylindrical 
surface (17) and an outer 
cylindrical surface (16). 
A vapour-barrier layer is 
applied to and covers the 
outer cylindrical surface of 
the annular heat-insulating 
body. A through-going slit 
(11, 15) extends through 
the annular heat-insulating 
body (12, 14) in the entire 
length thereof for allowing 
the annular heat-insulating 
body (12, 14) to be opened 
for positioning the annular 
heat-insulating body (10) 
circumferentially encircling 
the tubular body (30) so as 

to position the inner cylindrical surface (17) Juxtaposed the surface of the tubular body (30). A strip (24) of a water transport-allowing 
material is further provided defining a width substantially smallo- than the length of the annular heat-insulating body (10) and a length 
allowing the strip (24) to be arranged within the annular heat-insulating body (10) circumferentially encircling the tubular body (30) and 
extendiiig through the slit (11, 15) of the annular heat-insulating body for presenting an exposed flap (26) of the strip (24) at the outer 
cylindrical surface (16) of the annular heat-insulatmg body (10) to be exposed to the ambient air for the evaporation of water transfened 
from the surface of the tubular body (30) to the flap (26) of the strip (24) through the strip. 
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NETHOD AND APPARATUS FOR INSULATING 

The present invention relates to the technical field of insulation. 
More precisely, the present invention relates to a technique involving 

5 insulating a surface of a tubular body by means of a heat-insulating bo- 
dy or layer which tubular body is exposed to accumulating condensed wa- 
ter such as a pipe having a surface temperature at or below the dew 
point of the ambient air. 

In numerous applications, a body is kept at a temperature at or be- 

10 low the dew point of the ambient air, which body may e.g. constitute a 
pipe of a freezing or refrigerator system or of an air-conditioning sy- 
stem, or a pipe supplying cold water. Alternatively, the body may e.g. 
constitute a structure of a building which is exposed to a low tempera- 
ture from the environment, whereas, in the present context, the ambient 

15 air refers to the heated air of the building, which ambient air is typi- 
cally heated to a temperature above the temperature of the environment. 
The ambient air also contains an increased amount of moisture as com- 
pared to the environment. Furthermore, it has been realized that even 
heat-insulating layers of pipes conducting heated water may in some in- 

20 stances be exposed to accumulating water as described in an article in 
the Norwegian magazine "Kulde" No. 5, October 1993, including a special 
issue relating to the technical field: "Teknisk Isolation" or in English 
language: "Technical insulating technique", page 4-6. According to the 
realization described in the above magazine, pipes normally conducting 

25 heated water or even steam may, provided the pipes are covered by an in- 
sulating layer and providing the pipe and the insulating layer are ex- 
posed to the environment such as rain, snow, fog, etc., generate accumu- 
lation of condensed water within the insulating layer under certain con- 
ditions such as reduced flow of hot water or steam through the pipe cau- 

30 sing cooling of the pipe and exposure of the insulating layer to rain or 
snow. In the below description, reference is, however, solely made to a 
body having a surface temperature at or below the dew point of the am- 
bient air which, however, is by no means to be construed limiting the 
technical field of the present invention to insulating surfaces of bo- 

35 dies having surface temperatures at or below the dew point of the am- 
bient air and excluding equivalent technical areas such as the above 
described pipes conducting hot water or steam which as described above. 
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may also give origin to the accumulation of condensed water within the 
heat-insulating layer of the pipes. The insulating layer may comprise 
mineral wool, such as glass wool, rock wool or slag wool, or may alter- 
natively comprise foamed plastics or elastomeric materials, such as 
5 closed or open cells of foamed material, e.g. polyurethane foam, or may 
further alternatively comprise combinations of the materials mentioned 
above . 

Hitherto, it has been attempted to block transfer of moisture from 
the ambient air to the body in question having a surface temperature at 

10 or below the dew point of the ambient air by providing a moisture-trans- 
fer blocking foil, such as an aluminum or plastic foil, which serves to 
block the diffusion of moisture into the insulating layer and further 
into contact with the surface of the body having a surface temperature 
at or below the dew point of the ambient air. 

15 Various problems, however, occur, such as problems relating to foil 

junctions and perforation of the foil constituting the moisture or water 
transport-blocking barrier, and these problems in some instances, in 
particular in connection with non-water repellent products or materials, 
result in moisture penetrating into the insulating layer and causing ge- 

20 neration of condensed water at the surface of the body. The generation 
of condensed water at the surface of the body, firstly, results in a re- 
duction of the insulating property of the insulating layer, and may, se- 
condly, cause corrosion and/or deterioration of the surface of the body 
or of the body itself and/or of the insulating layer. 

25 From international patent application No. PCT/DK91/00132, publica- 

tion No. WO 91/18237, an insulating system for insulating e.g. a pipe 
supplying cold water is described including a condensed water draining 
system. This insulating system is of an elaborated structure, which ren- 
ders the insulating system complex and expensive. A serious drawback re- 

30 lating to the insulating system known from the above-mentioned interna- 
tional patent application relates to the fact that the insulating system 
is extremely slowly responding to the generation of condensed water at 
the surface of the body which is insulated by means of the insulating 
system since the insulating system accumulates a fairly large amount of 

35 condensed water before the draining system for draining the condensed 
water becomes operative. 

An object of the present invention is to provide a simple technique 
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for removing condensed water from a surface of a tubular body having a 
surface temperature at or below the dew point of the ambient air, which 
technique, on the one hand, is swift responding to the presence of con- 
densed water, and, on the other hand, is adaptable to specific applica- 

5 tion requirements, such as requirements relating to the water-removal 
capacity requested, the moisture content of the ambient air, and further 
the temperature difference between the surface temperature of the body 
and the temperature of the ambient air. 

A feature of the present invention is to provide a novel technique 

10 rendering it possible to provide insulating systems from an integral 
heat-insulating assembly, still fulfilling specific requirements re- 
lating to the water-removal capability requested, the moisture content 
of the air, and further the temperature difference between the surface 
temperature of the body and the temperature of the ambient air. 

15 An advantage of the present invention is the fact that the heat- in- 

sulating assembly is readily and easily applicable for providing ade- 
quate and sufficient removal of condensed water from a tubular body, 
such as a pipe. 

The above object, the above feature and the above advantage, to- 

20 gether with numerous other objects, advantages and features, which will 
be evident from the below detailed description of preferred embodiments 
of the device and the insulating assembly according to the present in- 
vention, are, in accordance with a first aspect of the present inven- 
tion, obtained by means of a heat-insulating assembly for insulating a 

25 surface of a tubular body relative to the ambient air, comprising: 

a length of an annular heat- insulating body defining an inner cy- 
lindrical surface and an outer cylindrical surface, a vapour-barrier 
layer being applied to and covering the outer cylindrical surface of the 
annular heat-insulating body, and a through-going slit extending through 

30 the annular heat- insulating body in the entire length thereof so as to 
allow the annular heat-insulating body to be opened for positioning the 
annular heat-insulating body circumferentially encircling the tubular 
body so as to position the inner cylindrical surface juxtaposed the 
surface of the tubular body, and 

35 a strip of a water transport-al lowing material defining a width 

substantially smaller than the length of the annular heat-insulating 
body and a length allowing the strip to be arranged within the annular 
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heat- insulating body circumferentially encircling the tubular body and 
extending through the slit of the annular heat-insulating body for 
presenting an exposed flap of the strip at the outer cylindrical surface 
of the annular heat-insulating body to be exposed to the ambient air for 

5 the evaporation of water transferred from the surface of the tubular 
body to the flap of the strip through the strip of the water transport- 
allowing material . 

According to the present invention, the strip of water transport- 
allowing material is of a reduced size as compared to the draining sy- 

10 stem of the insulating system described in the above mentioned interna- 
tional patent application. Thus, it has been realized that the draining 
of condensed water from the surface of the tubular body which is insu- 
lated by means of an insulating layer such as an annular heat-insulating 
body is delayed until the water transport-allowing material is entirely 

15 soaked with water. Therefore, provided a large amount of water trans- 
port-allowing material is used, a fairly large amount of water has to be 
accumulated by the water transport-allowing material before the con- 
densed water draining effect occurs. The accumulation of a fairly large 
amount of water within the water transport-allowing material is of 

20 course less advantageous since the presence of a fairly large amount of 
condensed water may, firstly, deteriorate the material of the tubular 
body such as the pipe and, secondly, deteriorate the insulating material 
or reduce the heat-insulating properties of the heat-insulating mate- 
rials. 

25 In the present context, the expression "the water transport-allow- 

ing material" means any material allowing the tranfer or transport of 
water through the material from the surface of the tubular body, through 
the annular heat-insulating body and to the ambient air. Preferably, the 
material constituting the water transport-allowing material exibit cha- 

30 racteristics promoting or accelerating the transfer of water through ca- 
pillary action, through suction, through hygroscopic characteristics of 
the material or any other action or through any other characteristic of 
the material having chemical or physical origin. 

According to presently preferred embodiment of the heat-insulating 

35 assembly according to the first aspect of the present invention, the wa- 
ter transport-allowing material is preferably a capillary suction mate- 
rial rendering it possible to position the assembly according to the 
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first aspect of the present invention in any arbitrary orientation rela- 
tive to the vertical orientation as the condensed water is removed from 
the surface of the body in question through capillary suction irrespec- 
tive of the gravitational force to which the condensed water Is exposed. 

5 The heat-insulating assembly according to the present invention may 

be produced from any Insulating material such as mineral wool, glass 
wool, rockwool or slack wool, foamed plastics material or elastomeric 
materials, such as closed or open cells of foamed material, e.g. poly- 
urethane foam, or even combinations of the above materials. Preferably, 

10 the annular heat-insulating body of the heat-insulating assembly accor- 
ding to the present invention prefebly comprises mineral fibers and is 
preferably made from mineral fibers. 

In order to prevent that vapour or water may permeate through the 
slit extending through the annular heat-insulating body, the heat-insu- 

15 lating assembly according to the present invention preferably further 
comprises a sealing means for sealing the through-going slit of the an- 
nular heat-insulating body. The sealing means may be constituted by e.g. 
a length of a vapour- impermeable adhesive tape such as an aluminum tape 
provided with an adhesive surface coating. Alternatively, according to a 

20 advantageous embodiment of the heat-insulating assembly according to the 
present Invention, the sealing means is constituted by a flap of the va- 
pour barrier layer extending along the through-going slit of the annular 
heat-insulating body and has an adhesive coating for adhering to the va- 
pour-barrier layer in overlapping relationship therewith along the 

25 through-going slit of the annular heat-insulating body. 

According to a further embodiment of the heat-insulating assembly 
according to the present invention, the heat-insulating assembly com- 
prises a perforated foil of a vapour-barrier material to be applied to 
the vapour-barrier layer covering the outer cylindrical surface of the 

30 annular heat-insulating body so as to expose the flap of the strip of 
the water transport-allowing material through perforations of the per- 
forated foil. Alternatively, the flap of the strip exposed to the am- 
bient air may freely extend from the outer cylindrical surface of the 
annular heat-insulating body, provided no risk of mechanically contact- 

35 ing and destroying the flap exists. 

In a further advantageous embodiment of the heat-insulating as- 
sembly according to the present invention constituting an integral uni- 
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tary structure to be applied to the tubular body to be insulated by 
means of the heat-insulating assembly, the strip defines opposite first 
and second ends, which first end is adhered to the annular heat-insula- 
ting body at the through-going slit of the annular heat-insulating body, 

5 and which second end defines the flap of the strip for the evaporation 
of water transferrred from the surface of the tubular body to the flap 
of the strip through the strip of the water transport-allowing material. 

The above object, the above feature and the above advantage, to- 
gether with numerous other objects, advantages and features, which will 

10 be evident from the below detailed description of preferred embodiments 
of the present invention, are, in accordance with a second aspect of the 
present invention, provided by means of a method of insulating a surface 
of a tubular body relative to the ambient air and removing condence wa- 
ter from the surface of the tubular body, comprising: 

15 providing a heat-insulating assembly for insulating the surface of 

the tubular body, comprising: 

a length of an annular heat-insulating body defining an inner 
cylindrical surface and an outer cylindrical surface, a vapour-barrier 
layer being applied to and covering the outer cylindrical surface of the 

20 annular heat-insulating body, and a through-going slit extending through 
the annular heat-insulating body in the entire length thereof so as to 
allow the annular heat-insulating body to be opened for positioning the 
annular heat-insulating body circumferentially encircling the tubular 
body so as to position the inner cylindrical surface juxtaposed the 

25 surface of the tubular body, and 

a strip of a water transport-allowing material defining a 
width substantially smaller than the length of the annular heat-insu- 
lating body and a length allowing the strip to be arranged within the 
annular heat-insulating body circumferentially encircling the tubular 

30 body and extending through the slit of the annular heat-insulating body 
for presenting an exposed flap of the strip at the outer cylindrical 
surface of the annular heat- insulating body to be exposed to the ambient 
air for the evaporation of water transferred from the surface of the 
tubular body to the flap of the strip through the strip of the water 

35 transport-allowing material , and 

arranging the heat-insulating assembly circumferentially encircling 
the tubular body so as to arrange the strip of the water transport- 
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allowing material circumferentially encircling the surface of the 
tubular body, and so as to expose the flap of the strip at the outer 
cylindrical surface covered by the vapour-barrier layer for allowing 
water transferred from the surface of the tubular body through the water 

5 transport- all owing material of the strip to the flap to be evaporated. 

The method according to the second aspect of the present Invention 
may advantageously comprise any of the above described features of the 
heat-insulating assembly according to the first aspect of the present 
invention. Thus, the slit is preferably in accordance with an advanta- 

10 geous embodiment of the method according to the second aspect of the 
present invention sealed by means of a sealing means which as stated 
above may be constituted by a separate water- impermeable adhesive mate- 
rial or alternatively a flap of the vapour-barrier layer. 

The slit extending through the annular heat-insulating body of the 

15 heat-insulating assembly according to the first aspect of the present 
invention and of the heat-insulating assembly to be used in accordance 
with the method according to the second aspect of the present invention 
may have any geometrical shape such as a curved configuration provided 
the slit extends in the entire length of the annular heat-insulating bo- 

20 dy allowing the annular heat-insulating body to be positioned circumfe- 
rentially encirling the tubular body. Preferably, however, the slit is 
of a rectal i near configuration defining a slit extending length-wise 
along the annular heat-insulating body. 

The present invention will now be further described with reference 

25 to the drawings, in which 

Fig. 1 is a perspective and schematic view of a first and presently 
preferred embodiment of a heat-insulating assembly to be used for insu- 
lating a pipe or a tubular body, and including a strip of a water trans- 
30 port- all owing material for the removal of condensed water from the outer 
surface of the pipe or tubular body, which is insulated by means of the 
heat-insulating assembly. 

Figs. 2, 3, and 4 are perspective and schematic views similar to 
the view of Fig. 1, illustrating three steps of applying the heat-insu- 
35 lating assembly shown in Fig. 1 to a pipe, 

Fig. 5 is a perspective and schematic view similar to the view of 
Fig. 1 of a second embodiment of the heat-insulating assembly according 
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to the present invention. 

Figs. 6, 7 and 8 are perspective and schematic view similar to the 
views of Figs. 2, 3, and 4, respectively, illustrating three steps of 
applying the heat-insulating assembly shown in Fig. 4 to a pipe, and 

5 Fig. 9 is a diagramatic view illustrating the effect of draining 

condensed water from a pipe insulated by means of the heat-insulating 
assembly according to the present invention, as compared to the effect 
of draining condensed water from the same pipes insulated by means of 
alternative heat- insulating assemblies. 

10 . 

In Fig. 1, a first and presently preferred embodiment of a heat-in- 
sulating assembly according to the present invention is shown, desig- 
nated the reference numeral 10 in its entirety. The heat-insulating as- 
sembly 10 basically comprises an annular heat-insulating body consti- 

15 tuted by a mineral wool body, such as a glass wool, rock wool or slag 
wool body composed of basically two segments 12 and 14, together consti- 
tuting the annular heat- insulating body to be arranged circumferentially 
encircling a tubular body, such as a pipe, as will be described in grea- 
ter details below with reference to Figs. 2-4. The segments 12 and 14 

20 are produced from an annular integral body whicfh is cut lengthwise along 
a rectilinear slit producing two surfaces 11 and 15 to be contacted with 
" one another as the segments 12 and 14 are positioned circumferentially 
encircling the above-mentioned tubular body. The segments 12 and 14 are 
further separated from one another through a partial slit 13 extending 

25 partly into the wall of the annular heat-insulating body. The slit 13 is 
preferably produced in the same cutting operation, in which the slit 
producing the surfaces 11 and 13 is also produced. 

The annular heat-insulating body comprising the segments 12 and 14 
defines an inner surface, designated the reference numeral 17, which in- 

30 ner surface in the intentional application of the assembly 10 is ar- 
ranged juxtaposed the outer surface of the above-mentioned tubular body. 
The annular heat-insulating body comprising the segments 12 and 14 also 
defines an outer surface contituting an outer cylindrical surface, as 
the heat-insulating body comprising the segments 12 and 14 is arranged 

35 circumferentially encircling the above-mentioned tubular body. The outer 
surface of the heat- insulating body is completely covered by an alumi- 
nium foil 16, which serves the purpose of providing a vapour and water 
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barrier preventing vapour and water from permeating into the heat- insu- 
lating material of the segments 12 and 14 of the heat-insulating body. 
The aluminium covering or foil 16 also comprises a flap 22, which pro- 
trudes beyond the surface 11 of the segment 12 and which is provided 

5 with an adhesive layer, e.g. an adhesive tape 18, provided with a re- 
lease paper 20 and serving the purpose of adhering the flap 22 to the 
aluminium foil 16 at the surface 15 in overlapping relation. 

The heat-insulating assembly 10 further comprises a strip 24 of a 
water transport-allowing material, such as a capillary suction material, 

10 which strip is of a width substantially smaller than the overall length 
of the heat-insulating body comprising the segments 12 and 14. The strip 
24 is, through an end flap 26, adhered to the outer surface of the alu- 
minium covering 16 at a position adjacent to the surface 15. 

Figs. 2-4 illustrate three steps of arranging the heat-insulating 

15 assembly 10 relative to a tubular body constituted by a pipe 30, which 
e.g. constitutes a cooling pipe of a freezing or refrigerator system or 
of an air-conditioning system, or a pipe supplying cold water. Thus, the 
pipe 30, in most instances, serves the purpose of transmitting a fluid, 
which has a fairly low temperature, at least a temperature which is 

20 somewhat lower than the temperature of the ambient air. The fluid may 
e.g. constitute a cooling or freezing fluid, or cold water. Alternative- 
ly, the pipe 30 may constitute a pipe of the type described in the a- 
bove-mentioned article. 

In order to prevent that the fluid transmitted through the pipe 30 

25 is heated, provided the fluid is a freezing or cooling fluid, the heat- 
insulating assembly 10 is applied. Initially, the free end of the strip 
24 is positioned within the through-shaped inner space defined within 
the segments 12 and 14 of the heat-insulating body of the heat-insula- 
ting assembly 10. Thereafter, the segments 12 and 14 are separated from 

30 one another so as to allow the heat-insulating assembly 10 to be posi- 
tioned circumferentially encircling the outer surface of the pipe 30. 
The heat-insulating assembly 10 is positioned circumferentially en- 
circling the pipe 30 so as to cause said strip 24 to contact the outer 
surface of the pipe 30 for establishing facial contact between the strip 

35 24 and the outer surface of the pipe 30, and further, as is evident from 
Fig. 2, for presenting a flap 28 extending freely out through the slit 
defined between the surfaces 11 and 13. 
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In the step shown in Fig. 3, the segments 12 and 14 are pressed 
firmly against one another, causing the surfaces 11 and 13 of the seg- 
ments 12 and 14, respectively, to contact one another, and also causing 
the slit 13 to be closed. Thereupon, the adhesive tape 18 of the flap 22 

5 is contacted with the outer surface of the aluminium foil 16 of the seg- 
ment 14 adjacent to the above-mentioned slit defined between the sur- 
faces 11 and 13 for sealing the slit, after the release paper 20 in- 
titially covering the adhesive material of the adhesive tape 20 is re- 
moved. As the flap 22 is contacted in overlapping relationship with the 

10 aluminium foil 16 of the segment 14 adjacent to the above-mentioned 
slit, the flap 28 of the strip 24 is exposed in a position overlapping 
the flap 26. 

Finally, as shown in Fig. 4, a perforated adhesive foil 32 is posi- 
tioned covering the flaps 26 and 28, still presenting exposed areas of 

15 the flap 28 to the ambient air through the perforations of the tape 32. 

In Fig. 5, a second embodiment of the heat-insulating assembly ac- 
cording to the present invention is shown, designated the reference nu- 
meral 40 in its entirety. The second embodiment 40 differs from the a- 
bove-described embodiment 10 in that the second embodiment is composed 

20 of a plurality of separate components, whereas the first embodiment 10 
is a unitary structure to be arranged circumferentially encircling the 
pipe 30 without the use of additional components apart from the perfo- 
rated tape 32. 

The second embodiment 40 comprises two segments 42 and 44 of an an- 
25 nular heat-Insulating body similar to the segments 12 and 14, respec- 
tively, described above. The segments 42 and 44 present surfaces 41 and 
45 similar to the surfaces 11 and 15, respectively, described above, and 
are further separated through a partial slit 43 similar to the slit 13 
described above. The annular heat-insulating body comprising the seg- 
30 ments 42 and 44 presents an Inner surface 47 and an outer surface, which 
is covered by a vapour- and water- impermeable covering 46, such as an 
aluminium foil . 

Whereas the aluminium foil 16 of the first embodiment 10 provided a 
flap 22, the covering 46 solely covers the outer surface of the segments 
35 42 and 44 of the annular heat-insulating body without producing any 
flap. Also, the strip 24 of the first embodiment 10, described above 
with reference to Figs. 1- 4, is, in the second embodiment 40, substitu- 
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ted by a separate strip 54 of a somewhat larger width. The assembly 40 
further comprises a length of an adhesive tape 50 provided with a re- 
lease paper 52. 

The heat-insulating assembly 40 is arranged in accordance with the 

5 technique disclosed in Figs. 6-8. Intitially, the strip 54 is positioned 
circumferentially encircling the outer surface of the pipe 30 or, alter- 
natively, positioned within the through-shaped inner space defined with- 
in the heat-insulating body comprising the segments 42 and 44, whereupon 
the heat-insulating body is positioned circumferentially encircling the 

10 outer surface of the pipe 30. As is evident from Fig. 6, the strip 54 
presents two flaps 56 and 58 extending out through the slit extending 
lengthwise through the annular heat- insulating body comprising the seg- 
ments 42 and 44 and defining the surfaces 41 and 45. 

Thereupon, the segments 42 and 44, as is evident from Fig. 7, are 

15 pressed firmly against the outer surface of pipe 30 in a step similar to 
the step described with reference to Fig. 3 for contacting the surfaces 
41 and 45 with one another, and for closing the slit 43. Similar to the 
technique described above with reference to Fig. 3, the adhesive tape 50 
is subsequently appl ied to the outer surface of the covering 46 for 

20 sealing the slit defined between the surfaces 41 and 45, and further for 
maintaining the heat-insulating assembly 40 in the intentional position 
shown in Fig. 7. As is evident from Fig. 7, the outer flaps 56 and 58 of 
the strip 54 are exposed to the ambient air at the outer surface of the 
covering 46. 

25 In a final step, shown in Fig. 8, a perforated tape 62 similar to 

the tape 32 is applied to the outer surface of the covering 46 and also 
covering the flaps 56 and 58, still presenting areas of the flap 58 to 
the ambient air through the perforations of the perforated tape 52. 

The strips 14 and 54 of the above-described first and second embo- 

30 diments 10 and 40, respectively, serve the purpose of draining condensed 
water from the outer surface of the pipe 30, as the coverings 16 and 46 
are not able to provide hermetic sealing of the annular heat-insulating 
body relative to the environment and the ambient air. Therefore, moi- 
sture or water may permeate through the heat-insulating material of the 

35 annular heat-insulating body of the heat-insulating assembly, causing 
the degeneration of condensed water at the outer surface of the pipe 30. 
The degeneration of condensed water at the outer surface of the 
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pipe 30 may, firstly, dependent on the properties and the specific mate- 
rial of the annular heat- insulating body, result in the reduction of the 
insulating property of the annual ar heat-insulating body, as the con- 
densed water may, in some instances, be absorbed by the material of the 

5 annular heat- insulating body and produce an increase of the heat-trans- 
port properties of the material of the annular heat- insulating body, and 
consequently reduce the insulating property of the heat-insulating as- 
sembly. Secondly, the condensed water may cause corrosion and/or deteri- 
oration of the pipe 30 and, in some instances, also of the material of 

10 the annular heat-insulating body of the heat-insulating assembly. For 
draining any condensed water from the outer surface of the pipe 30, the 
strips 14 and 54 are provided in accordance with the teachings of the 
present invention. 

The strips 24 and 54 serve three purposes: firstly, the purpose of 

15 contacting a surface area of the outer surface of the pipe 30, which 
area is preferably an area positioned at a minimum height above ground 
level, secondly, the purpose of conducting condensed water from the part 
of the strip contacting the outer surface of the pipe to the flaps ex- 
posed at the outer surface of the vapour and water barrier of the heat- 

20 insulating assembly, and, thirdly, the purpose of causing condensed wa- 
ter to evaporate from the flaps exposed to the ambient air. 

Contrary to the prior art condensed-water draining technique, the 
heat-insulating assembly according to the present invention comprises a 
fairly small strip of water transport-al lowing material, since it has 

25 been realized that the prior art technical solution, as described in the 
above-mentioned international patent application, does not function en- 
tirely satisfactory. Thus, it has been realized that the draining and 
evaporation properties of the prior art structures are somewhat inade- 
quate, since the water transport-allowing material of the prior art 

30 structures, which material covers the overall surface of the pipe insu- 
lated by means of the prior art structures, has to be completely soaked 
with water before any evaporation of condensed water from the exposed 
part of the water transport-allowing material is generated. Thus, the 
prior art structures unintentionally accumulate a fairly large amount of 

35 water, which inadvertently influences the operation and properties of 
the prior art structures. 

The above realization is Illustrated in Fig. 9, which presents a 
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diagramme illustrating three curves: A, B, and C. The curve A illu- 
strates the amount of water accumulated within a heat- insulating as- 
sembly implemented in accordance with the above-described first and pre- 
sently preferred embodiment 10, which assembly was arranged circumferen- 

5 tially encircling a pipe, through which cold water was transferred. The 
amount of water accumulated per 1 m of the heat-insulating assembly was 
determined periodically within a time period of 540 days represented 
along the abscissa axis of the diagramme. The curve B similarly illu- 
strates the amount of water accumulated per 1 m of a heat- insulating 

10 structure of the type described in the above-mentioned international pa- 
tent application and applied to the very same pipe as the heat-insula- 
ting assembly implemented in accordance with the teachings of the pre- 
sent invention. The curve C similarly illustrates the amount of water 
accumulated per 1 m of a foamed insulating layer of the type Armaflex*, 

15 and also applied to the very same pipe as the heat-insulating assembly 
implemented in accordance with the teachings of the present invention 
and the heat-insulating structure according to the above-mentioned in- 
ternational patent application. 

From Fig. 9, it is evident that the heat-insulating assembly imple- 

20 mented in accordance with the teachings of the present invention, so to 
speak, starts functioning after approximately 40-50 days, as the amount 
of water accumulated within the heat-insulating assembly is fairly con- 
stant from that time until the end of the test/experiment after 500 
days. The heat-insulating structure according to the above-mentioned in- 

25 ternational patent application, like the foamed insulating structure, 
constantly Increases the amount of water accumulated within the struc- 
tures for approximately 200 days, whereupon the heat-insulating struc- 
ture according to the above-mentioned international patent application 
starts draining a fairly small amount of water from the pipe, whereas 

30 the Armaflex™ heat- insulating structure still increases the amount of 
water accumulated within the heat-insulating structure. 

EXAMPLE 1 

35 A heat-insulating assembly was produced in acordance with the first 

and presently preferred embodiment 10, described above with reference to 
Figs. 1-4, from the following components: The annular heat- insulating 
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body was made from rock wool fibers. The annular heat- insulating body 
comprising the segments 12 and 14 defined an overall length of 50 cm, an 
Inner diameter of 5 cm, and an outer diameter 10 cm. The slits defining 
the surfaces 11 and 15, and the slit 13 were positioned diametrically 
5 opposite one another. The annular heat-insulating body was covered by an 
aluminium foil 16 of a thickness of 0.5 mm. The aluminium foil 16 de- 
fined a flap of a width of 4 cm. The strip 14 of water transport-allow- 
ing material was made from non -woven fleece material and had a width of 
6 cm and a length of 37 cm. 

10 

Although the present invention has been described with reference to 
specific, presently preferred embodiments of a heat-insulating assembly 
and techniques of draining or removing condensed water from the outer 
surface of a tubular body, such as a pipe, numerous modifications and 
15 alternative embodiments are obvious to a person having ordinary skill in 
the art. Consequently, the above detailed description is by no means to 
be construed limiting the scope of the present invention as defined in 
the appending claims. Furthermore, the above embodiments and techniques 
are readily combinable in numerous alternatives. 
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CLAIMS 

i; A heat-insulating assembly for insulating a surface of a tubular 
body relative to the ambient air, comprising: 

5 a length of an annular heat-insulating body defining an inner cy- 

lindrical surface and an outer cylindrical surface, a vapour-barrier 
layer being applied to and covering said outer cylindrical surface of 
said annular heat- insulating body, and a through-going slit extending 
through said annular heat-insulating body in the entire length thereof 

10 so as to allow said annular heat-insulating body to be opened for posi- 
tioning said annular heat-insulating body circumferentially encircling 
said tubular body so as to position said inner cylindrical surface jux- 
taposed said surface of said tubular body, and 

a strip of a water transport-allowing material defining a width 

15 substantially smaller than said length of said annular heat-insulating 
body and a length allowing said strip to be arranged within said annular 
heat-insulating body circumferentially encircling said tubular body and 
extending through said slit of said annular heat-insulating body for 
presenting an exposed flap of said strip at said outer cylindrical sur- 

20 face of said annular heat- insulating body to be exposed to the ambient 
air for the evaporation of water transferred from said surface of said 
tubular body to said flap of said strip through said strip of said water 
transport- all owing material. 

25 2. The heat-insulating assembly according to Claim 1, said water 
transport-allowing material of said strip being a capilary suction ma- 
terial. 

3. The heat-insulating assembly according to any of the Claims 1 or 2, 
30 said annular heat-insulating body comprising mineral fibers. 

4. The heat-insulating assembly according to any of the Claims 1-3, 
further comprising a sealing means for sealing said through-going slit 
of said annular heat-insulating body. 

35 

5. The heat-insulating assembly according to Claim 4, said sealing 
means being constituted by a length of a vapour- impermeable adhesive 
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tape. 

6. The heat-1nsu1at1ng assembly according to Claim 4, said sealing 
means being constituted by a flap of said vapour-barrier layer extending 
5 along said through-going slit of said annular heat-insulating body and 
having an adhesive coating for adhering to said vapour-barrier layer in 
overlapping relationship therewith along said through-going slit of said 
annular heat- insulating body. 

10 7. The heat-insulating assembly according to any of the Claims 1-6, 
further comprising a perforated foil of a vapour-barrier material to be 
applied to said vapour-barrier layer covering said outer cylindrical 
surface of said annular heat-insulating body so as to expose said flap 
of said strip of said water transport-allowing material through perfora- 

15 tions of said perforated foil. 

8. The heat-insulating assembly according to any of the Claims 1-7, 
said strip defining opposite first and second ends, said first end being 
adhered to said annular heat-insulating body at said through-going slit 
20 of said annular heat-insulating body, and said second end defining said 
flap of said strip for the evaporation of water transferred from said 
surface of said tubular body to said flap of said strip through said 
strip of said water transport-allowing material. 

25 9. A method of insulating a surface of a tubular body relative to the 
ambient air and removing condence water from said surface of said tubu- 
lar body, comprising: 

providing a heat-insulating assembly for insulating said surface of 
said tubular body, comprising: 

30 a length of an annular heat-insulating body defining an inner 

cylindrical surface and an outer cylindrical surface, a vapour-barrier 
layer being applied to and covering said outer cylindrical surface of 
said annular heat-insulating body, and a through-going slit extending 
through said annular heat-insulating body in the entire length thereof 

35 so as to allow said annular heat- insulating body to be opened for posi- 
tioning said annular heat-insulating body circumferentially encircling 
said tubular body so as to position said inner cylindrical surface jux- 
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taposed said surface of said tubular body, and 

a strip of a water transport-a1 lowing material defining a 
width substantially smaller than said length of said annular heat-insu- 
lating body and a length allowing said strip to be arranged within said 

5 annular heat-insulating body circumferentially encircling said tubular 
body and extending through said slit of said annular heat- insulating bo- 
dy for presenting an exposed flap of said strip at said outer cylindri- 
cal surface of said annular heat-insulating body to be exposed to the 
ambient air for the evaporation of water transferred from said surface 

10 of said tubular body to said flap of said strip through said strip of 
said water transport-allowing material, and 

arranging said heat-insulating assembly circumferentially en- 
circling said tubular body so as to arrange said strip of said water 
transport-allowing material circumferentially encircling said surface of 

15 said tubular body, and so as to expose said flap of said strip at said 
outer cylindrical surface covered by said vapour-barrier layer for al- 
lowing water transferred from said surface of said tubular body through 
said water transport-allowing material of said strip to said flap to be 
evaporated. 

20 

10. The method according to Claim 9, further comprising applying a 
sealing means of a water- impermeable material along said slit for seal- 
ing said slit relative to the ambient air. 

25 11. The method according to Claim 10, said sealing means being applied 
as a length of a water- impermeable adhesive tape. 

12. The method according to Claim 10, said sealing means being provided 
by a flap of said vapour-barrier layer extending along said slit of said 

30 annular heat-insulating body, and said flap being applied along said 
slit by adhering said flap of said vapour-barrier layer to said vapour- 
barrier layer in overlapping relationship therewith along said through- 
going slit of said annular heat-insulating body by means of an adhesive 
coating applied to said flap of said vapour-barrier layer. 

35 

13. The method according to any of the Claims 9-12, further comprising 
applying a perforated foil of a vapour-barrier material to said vapour- 
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barrier layer covering said outer cylindrical surface of said annular 
heat-insulating body, so as to expose said flap of said strip of said 
water transport -allowing material through perforations of said perfo- 
rated foil. 
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